There was no significant difference in the duration of remission between patients who did or did not identify food sensitivities. During the study three cases of intolerance to the formula diet, and one of severe salicylate sensitivity were encountered. In conclusion food sensitivities are evident after treatment of Crohn's disease with elemental diet but are variable, often do not persist, and are of insufficient importance to warrant putting all patients through elimination diets. (Gut 1993; 34: 783-787) 
Fourteen patients (33%) dropped out of the study because of relapse of disease unrelated to food (n=8) or because of difficulties in complying with the regimen (n=6). Twenty (48%) of the patients identified food sensitivities whereas eight (19%) did not. Seventeen of the patients who identified food sensitivities had an open rechalienge with recurrence of symptoms in 10 (24% oftotal). Food sensitivity was confirmed in three patients on double blind challenge. There was no significant difference in the duration of remission between patients who did or did not identify food sensitivities. During the study three cases of intolerance to the formula diet, and one of severe salicylate sensitivity were encountered. In conclusion food sensitivities are evident after treatment of Crohn's disease with elemental diet but are variable, often do not persist, and are of insufficient importance to warrant putting all patients through elimination diets. (Gut 1993; 34: 783-787) It has been claimed that food sensitivities occur often in Crohn's disease and that exclusion of foodstuffs after treatment with elemental diet prolongs remission. 2 This is particularly intriguing as it incriminates food in the pathogenesis of Crohn's disease. In support of this theory there is evidence of a close correlation between activity of Crohn's disease and conditions within the intestinal lumen. Thus diversion of faecal stream by split ileostomy may induce remission of resistant Crohn's colitis, and enteral or parenteral nutrition seem to be as effective as corticosteroids in inducing remission whereas both forms of treatment are singularly ineffective in the management of ulcerative colitis.i5
The main work on the subject of food intolerance in Crohn's disease by Alun-Jones et al' 2 has involved the use of elemental diet or total parenteral nutrition to obtain clinical remission from active disease, followed by a daily, single food reintroduction regimen (elimination diets evideince. of stricturing on barium radiographs but none had a history suggestive of obstructive episodes: All patients gave fully informed consent for these studies that were approved by the Harrow Health Authority ethics committee. Remission from active disease was achieved with elemental diet (Elemental 028 Scientific Hospital Supplies, Liverpool, UK or Vivonex from Norwich Eaton, Surrey, UK) as the sole source of nutrition for four to eight weeks as previously described.'0 In the final week of treatment, when remission had been achieved, the patient's normal diet was discussed paying particular attention to any personally suspected food intolerances. Then an individualised reintroduction programme was designed for each patient, usually starting with rice or potato and lamb or chicken on the first week. Each food was introduced over five days with suspect foods being left until all other reintroductions were complete. During the early phase of reintroductions patients continued with elemental diet as a nutritional supplement. Figure 1 shows the method used for the dietary diagnosis of food intolerances in these patients. Each At each review particular watch was kept for the development of inappropriate obsession with food or an excessive tendency to limit diet and reintroductions. Patients developing such features (n=6) were excluded from the study and gradually weaned onto a normal unrestricted diet. When all reintroductions and challenges were complete the maintenance diet was reviewed in detail to ensure that it was nutritionally adequate.
During the study period three patients were found to be sensitive to the elemental diet formula used to induce remission and a further patient proved to have profound salicylate sensitivity. The cases of these particular patients are reported in detail.
STATISTICAL ANALYSIS
The long term outcome of groups of patients was compared with log rank significance testing." tion regimen. Of the 42 patients who began individual food reintroductions 28 completed the regimen. Eight failed to do so because of a recurrence of their disease that could not be attributed to any particular food constituent. A further six patients were withdrawn because they could not tolerate the restrictions of the regimen (three of these were teenagers).
During the reintroductions phase, eight (of 28) patients remained symptom free. Table II shows the foods that the remaining 20 patients identified as causing symptoms. Figure 3 shows that the highest frequency of intolerances seem to occur in the first eight weeks after completing the course of elemental diet. Time since remission was established (months) Figure 3 : Frequency ofidentifyingfood intolerances related to time since diet induced remission in patients with Crohn's disease undergoing singlefood reintroduction.
Of the twenty patients eligible for phase 2, three refused to try the suspect foods arguing that they were not important in their diets (mushroom, apple, and peanuts) and they did not wish to risk a recurrence of symptoms. Seven patients had negative food rechallenges and were instructed on healthy eating habits.
Ten patients consistently identified the same foods as causing their symptoms. Of these three identified one food only, one identified two foods, two identified three foods, two identified four foods, one identified five foods, and one (salicylate sensitivity) identified multiple foods. Five patients who consistently identified particular foods as causing symptoms did not have double blind challenges. Three of these had recurrence of their disease despite being on exclusion diet (milk, peanuts, and plums) and rechallenge was inappropriate. One patient had identified milk as causing symptoms but his lactose tolerance test was positive and he remains well on a lactose free diet. One patient had identified alcohol to cause diarrhoea. It was not possible to construct a satisfactory double blind challenge but he did have a positive open challenge to pure ethanol. Two patients had negative double blind challenges (chicken and haricot beans), four patients (one ofthe group offive had one positive and one negative double blind challenge) had positive double blind challenge with wheat, milk (lactose tolerance test was normal), peanuts, and salicylate.
The 16 patients who did not identify foods as causing symptoms have been followed up for between nine and 46 months. Figure 4 shows the duration of remission. Twelve patients completed the food exclusion arm of the study and continued to avoid the foods that had caused symptoms. Figure 4 shows that their follow up time has ranged from seven to 55 months and the duration of their remission did not differ significantly (p=0 1) from patients who did not have food sensitivity.
SPECIAL CASES
Formula intolerance There were three cases of formula intolerance. A 24 year old woman had been diagnosed five years previously and had persistent abdominal pain, diarrhoea, and ill health despite repeated courses of steroids. She started on 1/3 strength Vivonex (the carbohydrate source is glucose solids of maize origin and the fat source is safflower oil) orally but her diarrhoea became worse and she began to vomit. Nasogastric tube feeding was started but symptoms persisted over the next 24 hours. Intravenous steroids were given but there was no improvement over 48 hours. Her nasogastric feed was then changed to a modular feed in which the carbohydrate was potato based. Her improvement was dramatic and within 24 hours. One week later a double blind challenge with Vivonex resulted in recurrence of vomiting and diarrhoea that resolved immediately when her feed was changed. As she progressed through elimination diet both wheat and corn caused diarrhoea on first reintroduction but not later. Four years later she is symptom free and on a normal diet.
A 24 year old man was admitted for treatment for newly diagnosed ileocolonic Crohn's disease. He started to take oral Elemental 028 (the carbohydrate source is glucose of maize origin and the fat source is arachis oil). His symptoms worsened over three days and he began to vomit. Nasogastric feeding was started with 1/3 strength feed but he continued to deteriorate and developed persistent vomiting. A change to a modular formula diet, as in the previous case, resulted in an immediate loss of symptoms and a 24 month complete remission. As Contrary to previous claims, when food related symptoms are identified after an exclusion diet, this does not seem to prolong remission in most patients. The reason for this is not clear but it is worth noting that McCamman et al noted that 'explosive diarrhoea, gas, cramps, sweating, and feeling light headed were common complaints' after healthy volunteers finished an elemental regimen and started to eat food.'2 This suggests that some symptoms in patients with Crohn's disease may stem from motility disturbance and such food related symptoms would be unlikely to influence the duration of remission.
There are, however, other possible mechanisms by which food sensitivities are mediated. The most interesting case was reported by Ginsberg and Albert. He was a patient with well documented milk sensitivity that was not persistent and may have been related to activity of disease.9 It would seem, however, that the occasional patients with such sensitivities (as in our patient with salicylate sensitivity) come to light clinically because of chronic persistent disease activity rather than the more usual relapsing and remitting disease and it is for these patients that the elimination diets may be more appropriate.
Reintroduction of food after elemental regimens must nevertheless be undertaken with the greatest of care irrespective ofwhether or not elimination diets are used. Eight patients have required emergency surgery coinciding with the unrestricted reintroduction of food after remission induced by diet.28 ' I In two of the studies the details of the individual patients are not reported. Our own experience (two patients) and that of Morin et al '3 has been that such acute relapses only occur in patients who have strictures or fistulas.
In summary food intolerance occurs in Crohn's disease but is not as frequent as claimed by some previous studies and its occurrence and intensity are variable. Our study suggests that food sensitivity is of insufficient importance to warrant putting all patients through elimination diets.
